To assess pain in the immediate postoperative period in cats submitted into two different celiotomy techniques for ovariohysterectomy.
Introduction
Ovariohysterectomy (OH) is one of the most common surgeries in veterinary medicine. Besides reproductive control, this surgical procedure is indicated in cases of pyometra, metritis, dystocia, mammary tumors and reproductive disorders. In cats, besides the indications described, signs of oestrus such as increased vocalization, rolling on the ground and a very short interoestrous interval can negatively influence the relationship between cat and owner, and prompt the owner to seek a method of reproduction control 1 .
Due to media campaigns, society is becoming more participatory regarding population control of domestic animals, causing a steady increase in surgical castrations in recent years. Beyond control of zoonoses, population control improves animal welfare [2] [3] .
Surgical trauma is associated with activation of the sympathetic-adrenal axis, with consequent breakdown of homeostasis and increased recovery time. By minimizing postoperative pain, veterinary surgeons provide better results 4 .
Thus, less invasive techniques are being incorporated into the veterinary routine to enable better surgical recovery 5 .
To perform celiotomy for OH, the lateral approach is an alternative to the traditional approach (ventral midline). This alternative is not conventional in small animals, but is often an alternative for farm animals and pet reptiles. However, even though not common in treating pets, flank castration is technically possible to be held and considered easy to perform by trained professionals [6] [7] .
Even today, perioperative and postoperative pain is neglected in several animal species [8] [9] , a fact closely related to the difficulty of recognition, management and treatment of animal pain.
For example, the protocols established in OH at some locations are devoid of analgesics or carried out in sub-therapeutic doses, in disagreement with the principles of ethics and animal welfare.
Due to the difficulty of identifying pain in animals, the postoperative treatment can often be inappropriate [10] [11] . Thus, the development of more accurate methods of evaluation is crucial for optimal management of pain. Despite the availability of numerous pain measurement scales for small animals, the only aspects that have been validated are responsiveness and reliability.
Responsiveness assesses the ability of the instruments (scales) to detect significant changes in pain intensity over time or in response to clinical intervention to relieve pain (analgesics) 12 .
Validated scales for the assessment of acute pain in dogs are available in the literature [13] [14] [15] , but in relation to cats there is serious shortage of these instruments. A multidimensional scale for assessment of acute postoperative pain was initially developed to evaluate analgesic response in cats undergoing OH, and has been carefully refined [16] [17] [18] .
The aim of this study was to evaluate postoperative pain in cats undergoing lateral or midline celiotomy to perform ovariohysterectomy, through the Botucatu multidimensional composite pain scale. This scale comprises four descriptive levels, which are ordered categorically and anchored at 0, 1, 2 and 3, so that "0" represents no change or normality and "3" is greatest changes. The total score is calculated from the sum of the items' scores, ranging from 0 (no change) to 30 (maximum pain). The blood pressure parameter was not considered, so that the maximum score was 27 points.
Methods

Research
Analgesic rescue was performed at the time the score at each evaluation moment, the Kruskal-Wallis test was performed to test whether the set of samples came from the same distribution.
Significant difference was accepted when p<0.05.
Results
No statistical difference was observed in surgical time between the MA group (mean ± SD, 24.5 ± 4.5 min) and LA group (mean ± SD, 28.0 ± 5.0 min).
The results obtained through the UNESP-Botucatu multidimensional composite pain scale for assessing postoperative pain in cats are shown in Tables 1 and 2 . Values are shown as mean ± standard deviation. + Psychomotor changes (posture, comfort, activity and attitude). ++ Pain expression (miscellaneous behavior, surgical wound palpation, abdomen/flank palpation and vocalization). *p>0.05.
The items present in the multidimensional scale when compared individually between the experimental groups showed no significant differences, but when the total pain score and partial pain score (psychomotor changes) were compared, both showed statistically significant differences (p=0.023 and 0.047, respectively - Table 1 The LA group showed greater discomfort than the MA group. Both groups had at least an indication of the maximum score. Higher frequency of score "1" was observed in the MA group, which indicates little responsiveness when the animal is stimulated by the observer.
The LA group appeared more reluctant to move, while the MA animals behaved more spontaneously. In this aspect, there was greater frequency of score "2", mainly in LA, where the animal presents itself but still only moves slightly when stimulated.
The MA group expressed lower attitude than the LA group, with frequent aggression in cats of the LA and the more frequent disinterest in MA cats. In general, the cats were not interested much in playing, and were thus evaluated according to their response to calls and caresses.
Miscellaneous behavior was also evaluated in both groups. The LA group expressed a greater variation in behavior, with licking and/or biting at the wound region observed, while the cats from the MA group only partially closed their eyes.
The LA group showed more reaction to palpation of the wound than the MA group (Figure 1) . The LA group showed maximum response to palpation when the wound was touched. In the MA group, although the most frequent score was "1", some animals scored "2" and "3", which indicates vocalization and/or biting when the wound is touched or approached, respectively.
Four cats expressed reaction to palpation in the region where there was no wounded, two in each group. Values are shown as mean ± standard deviation. M1 = 1 hour after surgery; M2 = 2 hours after surgery; M3 = 4 hours after surgery; M4 = 6 hours after surgery. Cats submitted to the midline celiotomy had higher pain scores two hours after the surgical procedure (M2). At the other time points assessed (M1, M3, M4), the cats showed more stability in scores (Table 2 and Figure 2 ). While M2 had the highest scores, just one cat was assigned a score greater than 8, with non-rescue analgesic required for the other, which had scores below 8. During the total period evaluated, three analgesic rescues in the MA group and six in the LA group were performed. This result indicates that the LA group had higher pathological pain (score > 8).
Evaluation
There was no pattern in performing these rescues, suggesting no relationship between the emergence of pathological pain with the postoperative period (M1 -M4).
For the total pain scores, the cats that underwent flank celiotomy had higher pain at four hours after surgery (M3) than the cats submitted to the midline celiotomy. Six hours after surgery (M4), this relationship was reversed, because the LA received more analgesic rescues.
Discussion
The mean surgical time was longer in the lateral approach group (28 ± 5 versus 24.5 ± 4.5 minutes, but this result was not significant. This finding corroborates that of study carried out in the United Kingdom 6 . In that study, at a veterinary teaching hospital, 32 cats were spayed by the midline approach and 34
by the flank approach, by undergraduate students under the continuous supervision of a veterinary surgeon. The total duration of the surgery and each student's assessment of the difficulty of the surgery were not significantly different between the two groups.
The time taken from the skin incision to entering the peritoneum was significantly longer with the flank approach, but finding the uterus took significantly longer with the midline approach.
In the present work the operations were performed by a single surgeon, providing greater reliability to the results. This is in agreement with the study mentioned above, in which the researchers compared the use of different surgeons versus a single surgeon and concluded that the best results were obtained with one surgeon.
We aimed to use of a multidimensional scale to evaluate postoperative pain in cats submitted to two different castration techniques. This scale, which has recently been validated 17 , is a major breakthrough in the evaluation of acute postoperative pain in cats by minimizing the subjectivity factor 16, 18 . Previously, onedimensional or adapted scales from other species were the only tools for assessing pain in cats. The scale used in this paper (English version of the UNESP-Botucatu-MCPS) is a valid, reliable, responsive scale for assessing acute pain in cats undergoing OHE, when used by anesthesiologists and anesthesia technicians. In our study, an experienced anesthesiologist and two undergraduates student, previously trained, participated in the assessments of pain.
MA group had less appetite than the LA group, However, this result may have been influenced by the fact that the MA group, which had less pain at first assessment (M1), ate more and were satiated at subsequent moments (M2, M3, M4 As previously mentioned, the cats submitted to the midline celiotomy showed higher pain scores two hours after the surgical procedure, while at the other time points assessed, the cats showed stable scores. Only one cat was considered the exception, because of a progressive increase in the pain level. This can be explained by the stress of this animal. This result disagrees with the findings reported in a recent paper, in which the authors reported greater variability in the results obtained one hour after surgery 17 .
Regarding analgesic rescues, more were performed in the LA group. This result suggests that the LA group had higher pathological pain (above 8). Even though the optimum analgesic intervention for the proposed scale was > 8, furthermore, in some animals, analgesia was performed with scores <8, according to a clinical trial. These data are in accordance with a research article that affirms the need for information to assist in clinical decision about pain therapy 19 . In a recent study 17 , the cut-off point for rescue analgesia was > 7 (range 0-30 points), with 96.5% sensitivity and 99.5% specificity.
After adding the pain thresholds measured after each time interval, we calculated the mean scores, which showed that the cats that underwent flank celiotomy had a higher upper pain threshold four hours after surgery (M3) than the animals submitted to midline celiotomy. These data agree with the findings of a previous study, where the authors reported higher pain scores in animals submitted to flank ovariohysterectomy 20 .
Conclusions
Previously validated multidimensional analgesic scales were shown to be highly reliable and responsive instruments to assess acute pain in cats after ovariohysterectomy. However, experienced and trained professionals must carefully evaluate some parameters present in these scales to minimize subjectivity.
There was a tendency for the cats neutered by the flank approach to experience more postoperative pain. There was also a greater need for analgesic rescues in these animals, indicting the importance of the cutoff point for analgesic rescue.
